Abstract: Hospital death is associated with poor-quality end-of-life care, and hospital is the most common death location for dementia patients. However, end-of-life care is inappropriate for dementia, which is not a terminal condition. In Japan, dementia patients receive long-term hospital treatment, with few opportunities to return home. Therefore, we examined the association between hospital death in dementia patients and regional provision of homebased end-of-life care. We analyzed 12,933 discharged dementia patients' data from the National Patient Survey, a nationally representative cross-sectional survey examining hospital discharges. Number of patients covered by homebased end-of-life care clinics per 1,000 population in their residential regions were calculated using regional statistics. Of the 12,933 patients, 20.6% died in hospitals (average hospitalization duration: 160 days). Regional provision of home-based end-of-life care was associated with hospital death in dementia patients. However, patients in regions with high numbers of patients covered by home-based end-of-life care clinics were likelier to die in hospital than at home. Such care clinics were unsuccessful in providing end-of-life care. Furthermore, despite regional availability of home-based end-of-life care clinics, patients were ABOUT THE AUTHORS Our group's research activities are focused on palliative and end-of-life care for dementia patients. This research examined the association between hospital death in dementia patients and regional provision of palliative and end-of-life care. Kayo Hirooka and Miharu Nakanishi developed the idea for this study, developed the research questions, performed the analysis, and wrote the first draft. All authors contributed to the final draft. Kayo Hirooka is a researcher working in the field of hospice and palliative care. Miharu Nakanishi is a researcher in the field of palliative care for people with dementia, and her research is dedicated to changing the circumstances of people with dementia. Hiroki Fukahori is a researcher specializing in nursing management and gerontological nursing, and his studies are focused on end-of-life care for frail older adults. Atsushi Nishida is a project leader and has extensive publications in psychiatric fields including dementia.
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PUBLIC INTEREST STATEMENT
The incidence of dementia has increased markedly in accordance with the increase in the elderly population in Japan. However, dementia patients in Japan tend to be hospitalized for long durations, with few opportunities to return home. Home-based end-of-life care clinics have been established to provide home end-of-life care to patients with all diseases including dementia. Therefore, in the current study, we focused on the association between hospital death in dementia patients and regional provision of home-based end-of-life care. We used the data from National Patient Survey. The results showed that 20.6% of the 12,933 discharged dementia patients died in hospitals. The analysis revealed that patients in regions with high numbers of patients covered by home-based end-of-life care clinics were likelier to die in hospital rather than at home. We concluded that home-based end-of-life care clinics might have been less successful in providing home end-of-life care than we expected.
Introduction
The incidence of dementia has increased markedly in accordance with the increase in the elderly population in Japan (Cabinet Office, Government of Japan, 2016). End-of-life care is inappropriate for dementia, as it is not a terminal disease (Marie Curie Cancer Center, 2015) . However, dementia patients in Japan tend to be hospitalized for long durations, with few opportunities to return home (Ministry of Health, Labour and Welfare, 2015a). Furthermore, hospital death has been associated with poor-quality end-of-life care (Teno et al., 2004) ; however, hospital is the most common death location for dementia patients (Perrels et al., 2014) .
Several countries have developed healthcare schemes to provide palliative care in patients' homes (Dixson, King, Matosevic, Clark, & Knapp, 2015; van der Steen et al., 2014) . For example, the Japanese government promotes home-based palliative and end-of-life care and introduced home-care support clinics in 2006 (Ministry of Health, Labour and Welfare, 2007) to provide 24-hour medical and nursing care in patients' homes following hospital discharge. Home-care support clinics play a key role in the provision of home-based end-of-life care for patients with advanced illnesses including dementia.
Approximately 40% of dementia patients die in hospital in the UK (Sleeman, Ho, Verne, Gao, & Higginson, 2014) and Japan (Ministry of Health, Labour and Welfare, 2016) . The increased risk of hospital death has been associated with the absence of specialized palliative care consultations (Bone et al., 2016; Miller et al., 2016) . However, no studies have been conducted to examine the impact of health policies regarding home-based palliative care services on hospital deaths in Western countries or Japan. At a healthcare-system level, an enhanced understanding of the factors associated with the location of palliative care for dementia patients could improve policies and decisions regarding resource allocation. In addition, the results could enhance clinicians' understanding of the characteristics of patients' discharge outcomes. Therefore, the primary aim of the study was to examine the association between hospital deaths in dementia patients and regional provision of home-based end-of-life care in Japan. We expected that higher numbers of patients covered by home-care support clinics per population would be associated with reduced numbers of hospital deaths in dementia patients.
Methods

Procedures
We analyzed data from the National Patient Survey (NPS) in Japan, a nationally representative cross-sectional survey assessing hospital discharge in September triennially. Details regarding the NPS have been reported elsewhere (Ministry of Health, Labour and Welfare, 2014). In the current study, we used patient information from the 2008 , 2011 however, data 
Participants
Data for patients who had dementia as primary disease and were discharged from psychiatric or long-term care wards (Iryo-Ryoyo-Byosyo in Japanese) were extracted, as most dementia patients were treated at psychiatric (64.4%) or long-term care ward beds (15.7%) in the 2014 NPS. In total, 12,933 discharged dementia patients (mean age = 82.0, SD = 8.3 years) were included in the analysis. Data regarding patients' demographic characteristics (e.g. age, sex, primary disease, comorbidities, previous care locations, distance from the hospital to the patient's residence, and duration of hospitalization) were collected and analyzed. Dementia types were identified based on the International Classification of Diseases, 10th Revision codes (Alzheimer's disease: F00, vascular dementia: F01, unspecified dementia: F03, and early-onset Alzheimer's disease: G30).
Patients' discharge outcomes were divided into four categories: discharged home, admitted to another hospital, admitted to a facility, and died in hospital. The facility category included permanent nursing homes, other intermediate geriatric care facilities, group homes, congregate housing (assisted living), and other care settings.
Availability of home-based end-of-life care
Regional data were obtained by summing municipal data scores for each of the following variables: the number of beds in specialized nursing homes and the number of patients covered by home-care support clinics per 1,000 population in the patient's health region. The prefectural government plans the allocation of healthcare resources for each health region (i.e. "secondary tier of medical care"), which usually includes multiple municipalities. The total population on March 31 each year was derived from the Basic Resident Register and Population (Ministry of Internal Affairs and Communications).
Ethical considerations
The return of the completed survey implied consent to participate; therefore, participants were not required to sign consent forms. To preserve respondents' anonymity, identification numbers were assigned to facilities and patients. Ethical approval for the study was granted by the ethics review board at the Tokyo Metropolitan Institute of Medical Science. The study was conducted in accordance with the Declaration of Helsinki, 1975.
Statistical analyses
Multinomial logistic regression analysis was performed with discharge outcome as the dependent variable. Home discharge was selected as the reference category, as it was the most frequent discharge destination. The independent variables included patient characteristics (e.g., age, sex, previous care location, comorbidities, distance from the hospital to the patient's residence, and duration of hospitalization), assessment year, type of care provided (i.e. psychiatric or long-term), number of beds in specialized nursing homes, and number of patients covered by home-based care support clinics per 1,000 population. All analyses were performed using SPSS version 24 (IBM Corp., Armonk, NY, USA). The significance level was set at p < .05 (two-tailed).
Results
The characteristics of discharged dementia patients are shown in Table 1 . Of the 12,933 discharged patients, 3,940 (30.5%) were discharged home, approximately a quarter were admitted to another hospital or facility, and a fifth died in hospital. The mean duration of hospitalization was 160 days (SD = 204.8).
Factors associated with discharge outcomes
With home discharge as the reference category, significant differences in patients' age, patients' sex, durations of hospitalization, previous care locations, and types of care provided were observed between the other three discharge outcomes. Home discharge was significantly associated with younger age, female sex, shorter hospitalization durations, and residence at home prior to hospitalization. Dementia patients who lived in regions with higher numbers of patients covered by from home-care support clinics were less likely to be discharged home than they were to die in hospital. In addition, patients admitted to long-term care wards were less likely to be discharged home than they were to be transferred to another hospital or facility (Table 2 ).
Discussion
To the best of our knowledge, this was the first study to perform a systematic examination of associations between discharge outcomes for dementia patients and the availability of home-based end-of-life care, using nationwide data. In addition, the current findings could provide useful insight to inform the development of both hospital and community palliative care services.
In total, 20.6% of dementia patients died in hospital. In addition, patients who lived in regions with higher numbers of patients covered by home-care support clinics were less likely be discharged home than they were to die in hospital. We expected that the home discharge rate would increase as the number of home-care support clinics increased; however, the results were contrary to our expectations.
We assumed that home-care support clinics referred patients to hospitals when it became difficult to treat them at home. A recent review showed that readmission risk was high for patients who were registered with a general practitioner (Sfetcu et al., 2017) , and another study indicated that continuous follow-up systems were effective in reducing psychiatric readmission rates (Kikuchi, Abo, Kumakura, Kubota, & Nagano, 2011) . Moreover, although the number of home-care support clinics has increased in Japan, most have limited capacity and treat between only one and nine patients (Ministry of Health, Labour and Welfare, 2015b) . In addition, a recent study revealed that, of 215 home-care support clinics, 32% provided end-of-life care for between one and six patients per year, and 28% did not provide any end-of-life care (Akiyama & Takebayashi, 2013) . In a previous study, physicians were uninterested in learning about dementia care (Yaffe, Orzeck, & Barylak, 2008) and lacked knowledge and confidence in providing end-of-life care for patients with the disease (Dening, Greenish, Jones, Mandal, & Sampson, 2012) . We concluded that most home-care support clinics treated patients with cancer, and only a few played a primary role in the provision of home-based end-of-life care for dementia patients.
Furthermore, the current results indicated that, contrary to the expectations of Japanese government policy, home-care support clinics were less successful than anticipated in providing home-based end-oflife care. Therefore, specific strategies should be developed to improve outcomes for dementia patients in home-care clinics.
Moreover, dementia patients who were admitted to long-term care wards were less likely to be discharged home than they were to be transferred to another hospital or facility. In addition, dementia patients have been shown to experience functional decline during hospitalization (Hoogerduijn, Grobbee, & Schuurmans, 2014) , which increases the difficulty they experience in returning home. Furthermore, a review revealed that discharge management was an effective means of reducing numbers of hospital readmissions (Damery, Flanagan, & Combes, 2016) . Therefore, although there are barriers to the discharge process for dementia patients (StockwellSmith et al., 2017) , long-term care wards should implement discharge planning.
The results also showed that almost a quarter of dementia patients were admitted to another hospital or facility. However, previous research has demonstrated that altering care locations could increase the risk of adverse outcomes (Fong et al., 2012; Thomas et al., 2012) . The Japanese national dementia plan aims to help people with dementia to live in their own homes for as long as possible (Nakanishi & Nakashima, 2014) . However, a recent white paper indicated that it failed to address palliative care for dementia (Nakanishi et al., 2015) . There is a considerable gap in end-oflife care vision between national policy and care locations; therefore, greater effort to improve home-based palliative care for people with dementia is required.
Limitations and future directions
The study was subject to several limitations. For example, the information provided by the retrospective, cross-sectional study design was restricted to that regarding discharged patients. In addition, each facility reported discharge information to the NPS for only 1 month triennially. Moreover, data regarding a number of potential determinants of discharge, such as cognitive impairment severity, social support, patient and family preference, and socioeconomic status, were unavailable. Future research should examine the associations between discharge destination and patient and regional characteristics, including patient-level information, and estimate the palliative care needs of dementia patients.
Conclusions
Regardless of the regional availability of home-based end-of-life care clinics, dementia patients were less likely to be discharged home than they were to die in hospital. Furthermore, home-based end-of-life care clinics failed to perform their expected functions and were less successful than anticipated in providing home-based end-of-life care. Therefore, specific strategies should be developed to improve home-based end-of-life care clinics for elderly people with dementia. are not publicly available. The data are, however, available from the authors upon reasonable request and with the permission of the Ministry of Health, Labour and Welfare.
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